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Software and Physics

• Core software activities

• Inner detector software

• Physics activities

Significant increase in Physics manpower on software related activities since June
2005: New postdocs and students, migration from CDF and hardware.
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Data is coming

Cosmic ray running has started

At luminosity of 1033 cm−2 sec−1

Process σ(nb) rate Events/year
min bias 108 100 MHz ∼ 1015

top 0.85 0.85 Hz ∼ 10M
Z → µ+µ− 1.5 1.5 ∼ 10M
W → eν 15 15 ∼ 100M

jets with pT > 200 GeV 1000 1000 ∼ 1000M
WW pairs 0.08 0.08 ∼ 1M
ZZ pairs 0.011 0.011 ∼ 12k

100 pb−1 will extend new physics reach beyond Tevatron

LBNL work to understand which early data will be used for alignement:jets, Drell-Yan
etc
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Core software– 1

� �

����
���������	��
���
���������

��	��	��
���
������������������
����������������

������ �������!����������

��	��	����!��������
��"�#
���
�����������

��	��	��
���
���$�������

��%�&���
��� '���!(�
������
��(������������

��%�&���
���&'��������#��
������
(�������
�������(����

����!)����������)�
!���)


������*���������

����!�(���*�+������
��
�������

����!�(���*�+�!�

��(!��,�-���
��
����*������
�*
����

��	��	����!�(���*��%.�
��������%.�������

����

���,���!�(���*������!���!!��������*

����������.�
�������.���
������/�

����

�����!���

��
(�

�����

����

���	

���


����

��


Ian Hinchliffe November2005 3



Organisation http://atlas.web.cern.ch/Atlas/GROUPS/SOFTWARE/OO/Organisation/

1 of 1 11/04/2005 11:47 AM

     ATLAS     Top Page     Meetings     Index     Search    

Atlas Offline Computing Organisation

 Home
  Beginners
  Report a bug
  Developers
  Software Domains
  Software Release
  Collaboration
  Computing Model
  Data sets and Challenges
  ATLAS Wiki
  Grid
  Links
  Meetings
  Conferences
  Organisation
  Planning
  Sitemap

 

Please send feedback for the content to Dario Barberis, feedback for the technical issues to Di Qing and bug to
Savannah. Last updated on 28-Feb-2005.
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Core software– 2: LBL current issues

• Quarrie is software project leader

• Gaudi “core” is a joint project with LHCb: Leggett is responsible for Atlas-Gaudi

• Calafiura heads atlas framework.

• Usability: Emphasis on “making software user. friendly (Calafiura, Woudstra)

• Performance: Profiling to understand bottlenecks particularly in user analysis
(Lavrijsen)

• Grid integration (Woudstra)

LBNL is the lead ATLAS group in this area

This needs a 1 hr talk to do it justice, therefore I move on...
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Software validation – RTT (run time testing)

New activity aimed at understanding and monitoring inner detector reconstruction
software

Vahsen, Zenz, Gaponenko
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October 21, 2005 S. Zenz - Western US ATLAS Mtg 11

Can test single histosÉ
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Pixel Alignment work

Golling, Madaras...

• Atlas ID alignment strategy in its infancy

• Start using survey data on modules (made at LBL) as contraints in alignment

• Can, for example, use overlaps between modules for local alignment
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Cooling Pipes

Sector
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Pixel disk Geometry description

Zdrazil, Gilchriese

• Part of “as installed geometry” for CSC (later)

• Must capture knowledge from construction into Atlas Geometry model (GeoModel)

• Accurate materail map is essential: current simulation geometry not correct

• ATLAS goal is 1%
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Event Simulation

• G. Savropoulous is primary ATLAS person with responsibility for Event Generation
tools

• Maintains, Pythia, Herwig, Jimmy, Alpgen,Sherpa and MCAtNLO.

• Maintains core software for all event generators
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Data production for Rome Physics workshop (June 2005)

• Run by IH and Davide Costanzo (left LBL Feb 2006)

• Emergency situation following delays in DC2

• Approx 8M events simulated by Geant-4

• First large scale use of Grid: many lessons learned

• More than 50% of presentations in Rome used the data.
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Rome physics workshop

• http://agenda.cern.ch/fullAgenda.php?ida=a044738

• Start of serious thinking about data

• first large scale use of software by physicists
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Data access strategies

• Reconstructed data appears as ESD (event summary data) and AOD (analysis
object data)

• ESD is (∼ 2 Mby/event) contains all information

• AOD (∼ 100 Kby/event) is where most physicists work

• Navigation is possible between ESD and AOD (assuming both available locally)

• Rome workshop provided first large scale test of this
http://agenda.cern.ch/fullAgenda.php?ida=a044738

• serious performance issues discovered
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SUSY work for Rome Physics workshop

• Basic analysis code provided by (IH Costanzo): extensively developed by Paige
(BNL) and used by entire group and by some other groups
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Jet Reconstruction in SUSY events (Point SU1)

Different Jet reconstruction algorithms
(Cone 0.4, Cone 0.7, KT )

640 GeV < E < 960 GeV
(Frank Paige)
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Davide Costanzo: SUSY Inclusive Signatures 3 of 17
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Missing ET Reconstruction (SU3 point)
Compare 6ET from Reconstruction and MC Truth
(Nurcan Ozturk)
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Davide Costanzo: SUSY Inclusive Signatures 5 of 17
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Rome

8-06-2005

Rome Physics Workshop

SUSY: leptonic signatures

SU3: Di-lepton inv. mass
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SUSY decay reconstructed

is leptonic decay of neutralinos.

�Smoking gun� is excess of 
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an edge structure in invariant
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Bulk model, studied also in DC1
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B-tagging in SUSY events

. S. Vahsen- LBL
Many new particles will decay to b-quarks
Therefore identification of jets from b-
quarks is vital
Looked for tracks with finite impact
parameter cτ ∼ 100µm
Figure of merit is efficiency vs rejection
against other jets
Supersymmetry events are very complex
Plot shows current performance compared
to top events
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Looking ahead – Computing System Coomissioning (CSC)

Last major software test before real data

• Physics data production (Coordinator:I Hinchliffe):L 10M+ event to represent
“early data”

• Data definition underway now

• Data will be use for full software test in 2006:

• Based on “as installed” geometry.

• Full production early 2006

• Later: misaligned sample to all enable e.g. full calibration/alignment test
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David R. Quarrie: Computing System Commissioning

ATLAS Software & Computing Workshop: Opening Plenary

CSC Tests

! Sub-system tests with well-defined goals, preconditions, clients and quantifiable

acceptance tests

" Full Software Chain

! From generators to physics analysis

" Tier-0 Scaling

" Calibration & Alignment

" Trigger Chain & Monitoring

" Distributed Data Management

" Distributed Production (Simulation & Re-processing)

" (Distributed) Physics Analysis

" Integrated TDAQ/Offline

! Each sub-system is decomposed into components

" E.g. Generators, Reconstruction (ESD creation)

! Goal is to minimize coupling between sub-systems and components and to perform

focussed and quantifiable tests
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Others

• Luminosity task force: report due Feb 2006: M Shapiro (chair)

• Computer Model Group: ongoing: I Hinchliffe (member)

• Monte Carlo Truth task force: reported 30 Oct 2005: I Hinchliffe (member)

• Reconstruction software review: reported August 2005: I Hinchliffe (member)

• Atlas software useability task force: Calafiura (member)

• US ATLAS Task Force on analysis support: Hinchiffe and Gilchriese (members)
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Regional activities

US ATLAS Task Force. Recommended setting up three analysis support centers based
at BNL, ANL and LBNL

First meeting on October 21: 54 attendees from SLAC, Irvine, Oregon, Oaklahoma
U, New Mexico, Arizona, Santa Cruz, Washington

Arranged by Loken; 11 talks (6 from LBNL)

http://agenda.cern.ch/fullAgenda.php?ida=a056605

Joint Tier 2 proposal with SLAC soon.
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Conclusions/Messages

• Accelerator and Detectors approaching completion

• Huge effort needed to get software working in time for physics in 2007

• Must be fully focused on this

• LHC is first new energy frontier in a generation
“Our field may be toast if we fail to fully exploit it”

• Back to work....
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